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[57] ABSTRACT

This invention relates to compounds of Formula I and the
stereoisomers and pharmaceutically acceptable salts thereof

4
R \ VoV E&L \—(CI—I;)FCONHSOZRZ
/N (CHp)x

wherein
R 1s alkyl, alkenyl, alkynyl, or cycloalkylalkyl;
R* is alkyl;
R represents alkyl from 1 to 5 carbon atoms, aryl or aryl

substituted with halogen or alkyl from 1 to 5 carbon
atoms;

R® is alkyl;
nis 1 to 5;
p1s O to 6;
x 158 O or 2; and

R* and R” are independently hydrogen or alkyl or together
with N form a cycloalkylamine.
The compounds of Formula I are leukotriene B, antagonists
and are useful as anti-inflammatory agents and in treating
disease conditions mediated by LTB,,.

4 Claims, No Drawings
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1
LEUKOTRIENE B, ANTAGONISTS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention is in the field of pharmaceutical agents
which selectively act as leukotriene B, (LTB,) antagonists
and are useful in treating leukotriene B, mediated diseases.

2. Prior Art

Leukotriene D, and C, (LTD,/LTC,) and leukotriene B,
(LTB,) are products of the arachidonic acid metabolic
pathway. LTD, and LTC, are associated with smooth muscle
contraction and contract guinea pig ileum, human and
guinea pig bronchi and human pulmonary artery and vein.
LTB, is associated with neutrophil activation and is char-
acterized by chemotaxis, aggregation and degranulation.
LTB, 1s believed to be an important mediator of inflamma-
tion. High levels of LTB, are detected in rheumatoid arthri-
tis, gout, psornasis, and inflammatory bowel disease. Thus
antagonists of LTB, are useful in the therapy of such
diseases.

Gastroenterology, 1985:88:580-7 discusses the role of
arachidonic acid metabolites in inflammatory bowel disease.

British Medical Bulletin, (1983), vol. 39, No. 3, pp.
249-254, generally discusses the pharmacology and patho-
physiology of leukotriene B,

1
RO\

\>

{
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Biochemical and Biophysical Research Communications,
Vol. 138, No. 2 (1986), pp. 540-546 discusses the pharma-
cology of a specific LTB, antagonist which has a different
structure than compounds of this invention.

U.S. Pat. No. 4,889,871 discloses alkoxy-substituted
dihydrobenzopyran-2-carboxylate derivatives which are
selective antagonists of L.TB, with little or no antagonism of
LTD, and are usetul as anti-inflammatory agents for treating
inflammatory bowel disease. The compounds differ struc-
turally from the compounds of this invention.

BRIEF DESCRIPTION OF THE INVENTION

This invention encompasses compounds of Formula I and

the stereoisomers and pharmaceutically acceptable salts
thereof;

Rlo\/ﬁf Ov (CHZ)n\/ 0\2\|,—' O
R¢

RS>N\H/\/ \/
wherein

R represents alkyl having 1 to 6 carbon ato

s, alkenyl
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R’ represents alkyl having 1 to 4 carbon atoms;

R? represents alkyl from 1 to 5 carbon atoms, aryl or aryl
substituted with halogen or alkyl from 1 to 5 carbon
atoms.

RO represents alkyl having 1 to 6 carbon atoms;
n is an integer from 1 to 5;

p 18 an integer from O to 6;

x 18 0 or 2; and

R* and R” are independently hydrogen or alkyl having 1

to 4 carbon atoms, or R* and R” together with N form

a cycloalkylamine having 4 to 5 carbon atoms.
T'lese compounds are selective antagonists of leukotriene

B, (LTB,) with little or no antagonism of leukotriene D,

(LTD4) and are useful anti-inflammatory agents for treating
inflammatory bowel disease, rheumatoid arthritis, gout,
asthma, psoriasis and multiple sclerosis and in treating
diseases mediated by LTB,,.

DETAILED DESCRIPTION OF THE
INVENTION

This invention encompasses the cor
as previously described.

Preferred embodiments of the present invention are com-
pounds of the formula Ia, the stereoisomers and pharmaceun-
tically acceptable salts thereof,

_J !

pounds of formula I

Wﬁ (CHz),CONHSO,R2

wherein

R represents alkyl having 1 to 4 carbon atoms alkenyl
having 3 to 4 carbon atoms, or cyclopropylalkyl

wherein the alkyl moiety has 1 to 2 carbon atoms;

R' represents methyl or ethyl;

R” represents alkyl from 1 to 5 carbon ato
substituted with halogen or alkyl fro:
atoms.

n is an integer from 1 {o 3;
p 1s an integer from O to 4;
x1s 0 or 2; and

R* and R* are independently hydrogen or alky! having 1
to 4 carbon atoms or, R* and R” together with N for
a cycloalkyl amine having 4 10 5 carbon atoms.

18, aryl or aryl
1 to 5 carbon

I

T (CH2),CONHSO»R?

v( CHa),

These compounds are selective antagonusts of leukotriene
B, (LTB,) with little or no antagonism of leukotriene D,

having 2 to 6 carbon atoms, alkynyl having 2 to 6 .. (LID,) and are useful anti-inflammatory agents for treating

carbon atoms, or —(CH,), —R> wherein R” represents
‘cycloalkyl of 3 to 5 carbons atoms and m is 1 or 2:

mnflammatory bowel disease, rheumatoid arthritis, gout,
asthma, multiple sclerosis, and psoriasis.
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3 4
More preferred embodiments are compounds of the for- R” represents alkyl from 1 to 5 carbon atoms, aryl or aryl
ula II and the stereoisomers and pharmaceutically accept- substituted with halogen or alkyl from 1 to 5 carbon
able salts thereof atoms.

| | II
|
TN N ~7F ‘ -~ W— (CH,),CONHSO;R?

™~
N N SN

2

wherein R represents propyl, 2-propenyl, or cyclopropy- ;s  nis an integer from 1 to 3;
Imethyl; p is an integer from 0 to 2; x is 0 or 2; and R* and
R” are indegendently hydrogen or alkyl having 1 to 4 carbon
atoms or R* and R® together with N form a pyrrolidinering. ~ R* and R® are independently hydrogen or alkyl having 1
Included in the present invention are compounds of the
formulas III and IV and the stereoisomers and pharmaceu-

p 1s an integer from O to 4; and

to 4 carbon atoms or R* and R together with N form

tically acceptable salts thereof a cycloalkyl amine having 4 to 5 carbon atoms.
I
R
RIO /]\ 0 (CHy) 0 O
~F ‘-'"’ ~ TN TN ~— (CH;),— CONHSO;R?
R4
RS /\"N\IK\/ \
O
v
R
RO O (CH3) O O
4 ~ NN ~~— (CHy),—CONHSO,R?
R
R5>N N
O
. 40
wherein Preferred compounds are compounds of formulas IIfa and
R represents alkyl having 1 to 4 carbon atoms, alkenyl IVa and the stereoisomers and pharmaceutically acceptable

having 3 to 4 carbon atoms, or cyclopropylalkyl salts thereof
wherein the alkyl moiety has 1 to 2 carbon atoms;

R' represents methyl or ethyl;

IlIa
R
H3CO O O O
3 / l’/ \/\/ / I,,,..--" | (CHg)p—CONHSOERE
R4
O
IVa
| R
H3CO 0\/\/0 O
= ‘*”' \/ \l""'f ~— (CH;),— CONHSO,R?
R4
R§f>\I \ \/

0O

65
wherein R represents propyl, 2-propenyl, or cyclopropylm-

ethyl; p is an integer from O to 2; and R* and R® are
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independently hydrogen or alkyl having 1 to 4 carbon atoms
or R* and R” together with N form a pyrrolidine ring.
Alkyl defined for R, R', R*, R?%, R”, and RS, is straight or

6
methyl 2-hydroxy-4-allyloxybenzoate (XI) which 1s heated

to produce methyl 2,4-dihydroxy-3-(2-propenyl) benzoate

(XII). Reaction of XI with an appropriate ar

ine in the

branched chain alkyl having the indicated nu

ber of carbon

atoms. Aikenyl defined for R is straight or branched chain 5

presence of ammonium chloride gives the 2,4-dihydroxy-3-

alkeny!l having the indicated number of carbon atoms. The
term cycloalkyl includes cyclopropyl, cyclobutyl, and cyclo-

(2-propenyl)benza

1de (XIIT) which can be hydrogenated to

the 3-propyl co

pound (X1V). Alternatively XII 1

ay be

pentyl.

Pharmaceutically acceptable salts such as ammonium,

sodium, potassiut

, alkaline earth, tetraalkylam

monium and

10

reacted with methylene 1odide and triisobutylaluminum o
give methyl 3-(cyclopropylmethyl)- 2,4-dihydroxybenzoate

the like are encompassed by the invention.

(XV) which is then reacted with an appropriate a:

mine in the

Scheme A shows a general 1

ethod for preparing com-

pounds of the invention. A 2,4-dthydroxy benzamide (V) is
reacted with an alkyl 3,4-dihydro-7-( 3-halopropoxy)-8-

alkyl-2H-1-benzopyran-2-alkanoate (VI) in the presence of "

potassiu

carbonate and DME. Reaction of VII with methyl

1odide 1in DMF or dimethyl sulfate and potassium hydroxide
gives the 3-alkoxy compound (VII). Reaction of VIII with
lithium hydroxide, methanol and water gives the final prod-
uct 1X. Pharmaceutically acceptable salts may be prepared
from the acids by reacting them with an appropriate base.

20

presence of ammonium chlonide to give the 2-(cyclopropy-
Imethyl)- 2,4-dihydroxybenzamide (XVI).

Scheme C shows a method for converting the acids
formed by the reaction sequences in Scheme A and B to form
the sulfonamide compounds that are the subject of this
invention. Reaction Scheme C shows that the respective
acids can be reacted with the appropriate sulfonylamine in

Schen

¢ B shows methods for the preparation of the

the presence of EDC (1-(3-dir

cthyla

ino)propyl- 3-ethyl-

2,4- dlhydroxybenzaxmde starting materials. Methyl 2,4-di-
hydroxybenzoate (X) is reacted with allyl bromide to give

OH

R
HO
R4
>N
RS
O

(

carbodiimide), dichloror

cthane and 4-DMAP (4-dimethy-

R
\/l\fov(mz)n\/o = I""'# O \T

laminopyridine to yield the resultant sulfonamide.

Scheme A

(CHy),—COOR?Z

R6
+ W-—(CHZ)H-—O\ /l\l"’" O \r

S

Vi

Ko COs/DMF

Rﬁ
OV (CHz)r\/O P P O \((u::Hz)F,------~C(:JC.=1:12
RN I\_/(CHE)I

Mel/DMF or Me;SO4/KOH

RO
y i 0 __(CHx O - O \f (CHz),—COOR?2
> N \ \ ‘ UCHE) ¥

VIl

L1OH/MeOH/H,0

V

R6&

(CH3),—COOH

\ \_/(CHZ) x
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-continued
Scheme A
R, Ri R2 R%4 R3, Rbdefined as hereinbefore
n=1-7
p=0-6
x=0o0r2
W =0r,I
Stileme: B
HO OH HO
\/\f Br \/\
| L= \
2 3
H3CO \ﬂ/\/ acetone H1CO \ﬂ/\/
O O
X X1
180°-195° C.

\'4

g

| HO ~ P P OH CH,1, HO /\ _ OH
| < Trisobutylaluminum |
H;CO \’(\/ H3;CO 2

O | O

XV XII
R4

NH

RS

NH4Cl
V
\'Z

OH
R"'
N
RS”

HO
O

O
O

XIII

Hj

H OH
R#and R’ are defined as hereinbefore R4
N
. RS

X1V
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Scheme C
/\/ O «_ (CH2),CO:H
H;NSQ; —R?
EDC, CH,Cl; >
H(\/ 4-DMAP

F

L

The biological activity of compounds of this invention is
indicated by the following tests.
Preparation of Human Neutrophils

Neutrophils were purified from venous blood of normal
human donors using standard techniques of dextran sedi-
mentation, centrifugation on Ficoll-paque® (Pharmacia) or
Histopaque® sterile solution (Sigma) and hypotonic lysis of
erythrocytes (Boyum, A., Isolation of Leukocytes From
Human Blood: Further Observations. Scand. J. Lab. Clin.

Invest., 21 (Suppl. 97): 31, 1968). The purity of isolated
neutrophils was >95%.
LTB, Receptor Binding Assay

Neutrophils (4-6x10° in 1 m! Hanks’ balanced salt
solution (HBSS) containing 10 mM HEPES buffer, pH 7.4
and 20 mM nordihydroguaiaretic acid were incubated with
0.6x10°M (H) LTB, in the presence or absence of test
compounds. The incubation was carried out at 0° C. for 45
minutes and terminated by adding 5 ml of ice-cold HBSS
followed by rapid filtration of the incubation mixture under
vacuum through GE/C glass fiber filters. The filters were
turther washed with 10 ml HBSS and radioactivity was
determined. Specific binding was defined as the difference
between total binding and nonspecific binding which was
not displaced by 10~’M unlabeled LTB,. All data refer to
specific binding.

Modified Boyden Chamber Chemotaxis

Human neutrophils were isolated from citrated peripheral
blood using standard techniques of dextran sedimentation,
followed by centrifugation on Histopaque® sterile solution
(Sigma) or Ficoll-paque® (Pharmacia) and hypotonic lysis
of erythrocytes. A final cell suspension of 3.4x10° neutro-
phils/mi of HEPES-buffered Hanks’ balanced salt solution
(HBSS, pH 7.3) was added to the upper well (0.8 ml) of a
modified Boyden chamber (blind well). The lower well (0.2
ml), separated by a polycarbonate membrane (Nucleopore
Corp.), contained HBSS or 3x107°M LTB, in the presence
or absence of test compound. Following a 40-90 minute
incubation at 37° C. in 3% CO,-95% air, cells from the
lower well were lysed and nuclei counted in a Model
S-Plus-1V Coulter Counter. The number of neutrophils
migrating into the lower chamber in the absence of chemoat-
tractant was subtracted from the number of cells migrating
in the presence of a chemoattractant. Inhibition of chemo-
taxis by test compounds was expressed as percent inhibition
relative to uninhibited control.

Results for representative compounds of the invention are
shown in Table 1.

(CH,),CONHSO,R?
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Data are expressed as potency relative to the compound of
Example 1(b), 7-[3,( 4-acetyl-3-methoxy-2-propylphenox-
y)propoxy]- 3,4-dihydro-8-propyl-2H-1-benzopyran- 2-car-
boxylic acid, which is disclosed in U.S. Pat. No. 4,889,871.

TABLE 1

Values for LTB, Antagonisis ‘

Ll

LTB,
Receptor Chemotaxis
Compound Binding LTB,
Example 1(b) 42 1050
Example 5 2.1 23
Example 6 3.7 30
Example 7 3.0 23

(1) Values 1n the Table refer to 1C,, values (nM) for the
compounds. [Cs, is the effective concentration needed to
cause 50% 1inhibition.

The compounds of this invention can be administered in
a number of dosage forms. A preferred method of delivery
would be oral or in such a manner so as to localize the action
of the antagonist. In an inflammatory condition such as
rheumatoid arthritis the compounds could be injected
directly into the affected joint. The compounds could also be
administered in oral unit dosage forms such as tablets,

capsules, pills, powders or granules. They may be intro-
duced intraperitoneally, subcutaneously, or intramuscularly
using forms known to the pharmaceutical art. Topical appli-
cation 1n the form of salves and ointments are useful for
treating psoriasis. Regardless of the route of administration
selected, the compounds are formulated into pharmaceuti-

cally acceptable dosage forms by conventional methods
known to the pharmaceutical art.

'The compounds may be adminisiered in a number of
dosage forms, for example, such oral dosage forms as
tablets, capsules, pills, powders, or granules. They may also
be administered intravascularly, intraperitoneally, subcuta-
neously, topically or intramuscularly using forms known to
the pharmaceutical art.

In general, a unit dosage of a compound of the invention
would contain from about 50 mg to about 500 mg of the
active ingredient with from about 70 mg to about 400 mg
preferred. An effective but non-toxic quantity of the com-
pound is employed in treatment. The dosage regimen for
inhibition of L'1B, by the compounds of this invention is
selected in accordance with a variety of factors including the
type, age, weight, sex, and medical condition of the mam-
mal, the particular disease and its severity, the route of
administration and the particular compound employed. An
ordinarily skilled physician or veterinarian will readily
determine and prescribe the effective amount of the com-
pound to prevent or arrest the progress of the condition. In
so proceeding, the physician or veterinarian could employ or
use relatively low dosages at first, subsequently increasing
the dose uniil a maximum response is obtained. Generally,
a dosage range of 1 to 25 mg/kg of body weight is admin-
istered {0 patients in need of treatment for inflammatory
conditions.

The following examples illustrate the preparation of com-
pounds of this invention from known starting materials. The
invention, which 1s set forth in the foregoing disclosure, is
not to be construed or limited either in spirit or in scope by
these examples. Those skilled in the art will readily under-
stand that known vanations of the conditions and processes
of the following preparative procedures can be used to
prepare these compounds. All temperatures are degrees
Celsius unless otherwise noted.
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U.S. Pat. No. 4,665,203 issued May 12, 1987, incorpo-
rated herein by reference, U.S. Pat. No. 4,889,871 issued

Dec. 26, 1989, incorporated herein by reference, and Euro-
pean Application EP 0292977 published Nov. 30, 1988

12
EXAMPLE 1(b)

7-[3-(4-Acetyl-3-methoxy- 2-propylphenoxy)-propoxy]-3,
4-dihydro-8-propyl- 2H-1-benzopyran-2-carboxylic acid

disclose methods for making some of the intermediates used s
in making compounds of the present invention. 1(b)
U.S. Pat. No. 5,124,350 i1ssued Jun. 23, 1992 disclosing CH,
LIB, antagonists is incorporated herein by reference. ﬁ' o~
For the chemical structures drawn herein, wherein a bond C
18 drawn without a functional group at the end of the bond, 10 HiC” = e
it 1s intended to mean that the terminal group on such bond \ N O COH
is a methyl group. N 060 |\/T
EXAMPLE 1 X
(@) Methyl 7-{3-(4-acetyl-3-methoxy- 2-propylphenox- ;s
y)propoxy]-3,4-dihydro-8-propyl- 2H-1-benzopyran-2-
carboxylate
_—J la
HiCO A~ OO P O COOCH;
H;C ‘ I
N C/\/ .
|
O
Methyl 7-[3-(4-acetyl-3-hydroxy-2-propyl-phenoxy) pro- (b) The methyl ether (1a) (340 mg) was dissolved in
poxy]-3,4-dihydro-8-propyl-2H-1-benzopyran- 2-carboxy- 3¢ Methanol (5 ml) containing lithium hydroxide (0.7 ml of a
. 2N LiOH solution in water). The mixture was stirred at room
late (493 mg) was added to 25 ml of acetone containing 276 temperature overnight and the solvent removed in vacuo.
mg of anhydrous potassium carbonate and 282 mg of methyl The residue was partitioned between ethyl acetate and 2N
iodide. The mixture was refluxed for about 24 hours and HCI and the organic layer separated and washed with brine.
. dded and the mixt h tracted with Evaporation of the volatiles in vacuo afforded crude acid of
wdiel wds added and the fix ure. was then extracted With 35 Eormula I11. This material was purified by silica gel chro-
ethyl acetate. The extract was dried, the solvent removed matography using ethyl acetate/hexane/acetic acid
under vacuum, and the residual oil was chromatographed (40:60:0.5) as eluent. The pure product was recrystallized
over silica gel with a 40/60 mixture of ethyl acetate/hexane irom ethyl acetate/exanc to afford 200 mg of product,
_ > y 7-[3-(4-acetyl-3-methoxy-2-propylphenoxy) propoxy]-3,4-
to provide pure methyl ether, methyl 7-[3-(4-acetyl- 3-meth- 40 dihydro-8-propyl-2H-1-benzopyran-2-carboxylic acid, m.p.
oxy-2-propylphenoxy)propoxy]- 3,4-dihydro-8-propyl-2H- 65°-63° C.
1-benzopyran-2-carboxylate. . l;d;r%roanalysm. Found: € 69.22, H 7.53. Theory: C 69.40,
The NMR (CDCl;) shows a —OCH, at 03.75.
45
EXAMPLE 2 _
Methyl sulfonamide of 3,4-Dihydro-7-[3-[ 3-methoxy-4-
[(methylamino)carbonyl]-2-(  2-propenyl)phenoxy]pro-
poxy]-8-propyl- 2H-1-benzopyran-2-propanoic acid
H3CO = ‘ - 0\/\/ O\ F ‘ O CONHSO,;CH,
N—C X A
H;¢”H

65
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3,4-Dihydro-7-[3-[3-methoxy- 4-[(methylamino)carbo-
nyl}-2-(2-propenyl)phenoxy |propoxy}- 8-propyl-2H-1-ben-
zopyran-2-propanoi¢c acid synthesized in the manner
described in U.S. Pat. No. 5,124,350 is reacted in the manner

14

In a reaction vessel was dissolved 100 mgs (0.1852

moles) of the acid prepared in the manner described in
U.S. Pat. No. 5,124,350 by dissolving it in 5 ml dichlo-

romethane. To the solution was added 29.1 mgs (0.1852
mmoles) of benzenesulfonamide, 29.4 mgs (0 241 mmoles)

described in Reaction Scheme C to provide the title com- 5
pound. of 4-dimethylaminopyridine. Molecular sieves (4 Ang-
| stroms) and 36.5 mgs (0.1852) of EDC were added with
EXAMPLE 3 stirring. The reaction mixture was stirred at room tempera-
ture overnight. The mixture was filtered and the solids were
Methyl sulfonamide of 3,4-Dihydro-7-[3-[ 3-methoxy-4- washed three times with dichloromethane. The organic
[(methylamino)carbonyl]- 2-propylphenoxylpropoxy]-8- 10 extracts were combined and washed with one normal hydro-
propyl-2H-1-benzopyran- 2-propanoic acid chloric acid, water, then brine then dried over sodiu
HsCO __ P P o\/\/ O__ A O «_—"__ CONHSO,CH;
N— C/\/ \/\/
HgC’/H |
O
3,4-Dihydro-7-[3-[3-methoxy- 4-[(methylamino)carbo- sulfate. The organic extracts were stripped of the volatiles
nyl]|-2-propylphenoxy]propoxy]- &-propyl-2H-1-benzopy- ,s leaving a solid which was separated by chromatography
ran-2-propanoic acid synthesized in the manner described in eluting with methanol/dichloromethane/acetic acid to yield
U.S. Pat. No. 5,124,350 1s reacted in the manner described 90 mgs of the compound represented by the above chemical
in Reaction Scheme C to provide the title compound. structure.
Elemental analysis, calc: C, 64.61; H, 6.89; N, 4.07. Found:
EXAMPLE 4 o G, 6438 H, 6.74; N, 3.97.
Methyl sulfonamide of 7-[3-[ 2-(Cyclopropylmethyl)-3- Molecular Weight C;7H,N;504.72H,0. 687.85.
methoxy-4-[(methylamino)carbonyl Jphenoxy |propoxy|-
3,4-dihydro-8-propyl-2H-1-benzopyran-2-carboxylic SAAMPLE 6
acid
HCO AN OO~ O CONHSO,CH;
ch/H |
0
7-13-[2-(Cyclopropylmethyl)-3-methoxy- 4-[(methylami-
no)carbonylphenoxy]propoxy]- 3,4-dihydro-8-propyl-2H-
1-benzopyran- 2-carboxylic acid synthesized in the manner
described in U.S. Pat. No. 5,124,350 1s reacted in the manner
described in Reaction Scheme C to provide the title com-
pound.
EXAMPLE 5
E /5 ?
O
Meo‘\l \.f'o\/\/ 0\/ If‘ \/\/\NHSOZ H
H
N

,..N\n/\/ N N
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\MO\/\/O\/ O
A

/N\n/ ~NF ‘

In a reaction vessel was dissolved 100 mgs (0.185
mmoles) of the acid prepared in the manner described in
U.S. Pat. No. 5,124,350 by dissolving it in 5 m! dichlo-
romethane. To the solution was added 31.7 mgs (0.185
mmoles) of p-toluenesulfonamide, 29.4 mgs (0.24 mmoles)
of 4- dunethylannnopyndme and 36.5 mgs (0.185 mmoles)
of 1-(3- dlmethylannno) propyl-(3-ethylcarbodiimide)
(EDC). Molecular sieves (4 Angstroms) were added and the
mixture was stirred at room temperature overnight. The
reaction mixture was filtered, washed three times succes-
sively with three washes of dichloromethane. The organic
fractions were combined and washed with 1N hydrochloric
acid, then water, then brine and dried over magnesiu:

15

16

O
N ‘/\
N

sively with three washes of dichloromethane. The organic
fractions were combined and washed with 1N hydrochloric
acid, then water, then brine and dried over magnesium
sulfate. The extracts were filtered and stripped of the vola-
tiles, chromatography with dichloromethane/acetic acid fol-
lowed by methanol/dichloromethane/acetic acid yielded 101

20 mgs of the compound represented by the above chemical

sulfate. The extracts were filtered and stripped of the vola- 25

tiles, chromatography with dichloromethane/acetic acid fol-
lowed by methanol/dichloromethane/acetic acid yielded 90
mgs of the compound represented by the avbove chemical
structure.

Elemental analysis, Calc: C, 65.03; H, 7.04: N, 3.99. 30

Found: C, 64.66; H, 7.00; N, 3.86.
Molecular Weight 701.87. C;gH ,N,SO,.2H, 0.

EXAMPLE 7

MeO

\ /

- In a reaction vessel was dissolved 100 mgs (0.185
mmoles) of the acid prepared in the manner described in

U.S. Pat. No. 5,124,350 by dissolving it in 5 ml dichlo-

romethane. To the solution was added 31.7 mgs (0.185
mmoles) of o-toluenesulfonamide, 29.4 mgs (0.24 mmoles)
of 4-dimethylaminopyridine, and 36.5 mgs (0.185 mmoles)
of 1-(3-dimethylamino)-propyl-(3-ethylcarbodiimide)

(EDC). Molecular sieves (4 Angstroms) were added and the 65

mixture was stirred at room temperature overnight. The
reaction mixture was filtered, washed three times succes-

structure.

Elemental analysis, Calc: C, 65.03; H, 7.04; N, 3.99.
Found: C, 64.66; H, 7.00; N, 3.86.

Molecular Weight 701.87. C;.H,¢N,SO..2H,0.

EXAMPLE 8

Methyl sulionamide of 3,4-Dihydro-7-[3-][ 3-methoxy-4-
[(methylamino) carbonyl]-2-( 2-propenyl)phenoxy]pro-

poxy]-8-propyl-2H- 1-benzopyran-2-carboxylic acid

O O

| NXg#
N \| IS
~ =

NHSO,>CHj

3,4-Dihydro-7-[3-][3-methoxy-
nyl]-2-(2-propenyl)phenoxy]propoxy]- 8-propyl-2H-1-ben-
zopyran-2-carboxylic acid synthesized in the manner
described in U.S. Pat. No. 5,124,350 is reacted in the manner
described in Reaction Scheme C to provide the title com-
pound.

4-[(methylamino)carbo-
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EXAMPLE 9 - EXAMPLE 12
Methyl sulfonamide of 3,4-Dihydro-7-[3-[ 3-methoxy-2-(2- Methyl sulfonamide of [3-[3-[ 4-(Aminocarbonyl)-3-meth-
propenyi)-4-( 1-pyrrolidinylcarbonyl)phenoxyjpropoxy]- OXy-2-propylphenoxy]propoxy]- 2-propylphenoxy]acetic
8-propyl-2H-1-benzopyran-2-carboxylic acid acid
CH> CHs
!
CH; O
' /[ 1 PN
O\I \f{j\/\/ 0\/ ‘.-"'"" . NHSO,CH;

O

3,4-Dihydro-7-[3-[3-methoxy-2-( 2-propenyl)-4-(1-pyr-
rolidinylcarbonyl)phenoxy|propoxy]- 8-propyl-2H-1-ben-
zopyran-2-carboxylic acid synthesized in the manner
described in U.S. Pat. No. 5,124,350 is reacted in the manner
described in Reaction Scheme C to provide the title com-
pound. |

EXAMPLE 10

Methyl sulfonamide of 7-[3-[ 4-(Aminocarbonyl)-3-meth-
oxy-2-(2-propenyl)  phenoxy|propoxy]-3,4-dihydro-8-
propyl-2H- 1-benzopyran-2-carboxylic acid

CH; CH;
(l:H3 I O
O\i X 0\/\/0 = ~ 0 \/I\ NHSO,CH;
HZN\n/ = AN l\/

7-[3-14-(Aminocarbonyl)-3-methoxy- 2-(2-propenyl)phe-
noxy Jpropoxy]-3,4-dihydro- 8-propyl-2H-1-benzopyran-2-
carboxylic acid synthesized in the manner described in U.S.
Pat. No. 5,124,350 is reacted in the manner described in
Reaction Scheme C to provide the title compound.

EXAMPLE 11

Methyl sulfonamide of 3,4-Dihydro-7-[3-[ 3-methoxy-2-
propyl-4-{(methylamino)carbonyl]phenoxyjpropoxy}-
8-propyl-2H-1-benzopyran-2-carboxyl acid

CHs CH3

O O 0 O |
X~ N NHSO,CHs
/

3,4-Dihydro-7-[3-[3-methoxy- 2-propyl-4-[(methylami-
no)carbonyl]phenoxyjpropoxyl- 8-propyl-2H-1-benzopy-
ran-2-carboxylic acid synthesized in the manner described in
U.S. Pat. No. 35,124,350 is reacted in the manner described
in Reaction Scheme C to provide the title compound.
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CHs;

o

o |

0

X

[3-[3-[4-(Aminocarbonyl)-3-methoxy- 2-propyiphenoxy]
propoxy]-2-propylphenoxylacetic acid synthesized in the
manner described in U.S. Pat. No. 5,124,350 is reacted in the
manner described in Reaction Scheme C to provide the fitle
compound.

EXAMPLE 13
Methyl sulfonamide of [3-[3-[3-Methoxy- 4-[(methylami-

O

CHj
(l3H3
l |
N N YL O\/I\ NHSO,CHs
N

15

20

20

EXAMPLE 15

Methyl sulfonamide of [3-[3-[3-Methoxy-4-[(methylamino)
carbonyl]-2-(2-propenyl)phenoxy Jpropoxy]-2-propy-
Iphenoxy] acetic acid

no)carbonyl]-2-propylphenoxy]propoxy]- 2-propylphe-
noxylacetic acid
CH; CHj;
i, ] ]
|
O / |f0\/\/0 /\|-"’0\/\NHSOQCH3
NH
_— AN AN
O

[3-[3-[3-Methoxy-4-[(methylamino)carbonyl]- 2-propy-
lphenoxy|propoxy]-2-propylphenoxy]acetic acid synthe-
sized in the manner described in U.S. Pat. No. 5,124,350
1s reacted in the manner described in Reaction Scheme C
to provide the title compound.

EXAMPLE 14

Methyl sulfonamide of [3-[3-[3-Methoxy- 2-propyl-4-(1-
pyrrolidinylcarbonyl)phenoxy]  propoxy]-2-propylphe-
noxylacetic acid

35

40

CHj . CH,
0 I
0 N OJL NHSO,CHs
O
0

[3-[3-[3-Methoxy-2-propyl-4-(1-pyrrolidinylcarbonyl)phe-
noxy) propoxy|-2-propylphenoxy Jacetic acid synthesized
in the manner described in U.S. Pat. No. 5,124,350 is

reacted in the manner described 1n Reaction Scheme C to

provide the title compound.

35

60
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CHj;

CHs
| ]

NH
HC” AN X

[3-[3-[3-Methoxy-4-[(methylamino)carbonyl]- 2-(2-pro-
penyl)phenoxy |propoxy]-2-propylphenoxylacetic acid syn-
thesized 1in the manner described in U.S. Pat. No. 5,124,350
1§ reacted 1n the manner described in Reaction Scheme C to
provide the title compound.

EXAMPLE 16

Methyl sulfonamide of {[3-[3-[4-(Aminocarbonyl)-3-
methoxy-2-(2-propenyl)phenoxy [propoxY }-2-propyiphe-
noxy| acetic acid synthesized in the manner described in
U.S. Pat. No. 5,124,350 1s reacted in the manner described
i Reaction Scheme C to provide the above described
sulfonimmde.

CHs CH;

CHsz l I __—I

22

| O
|

EXAMPLE 18

Methyl sulfonamide of 7-[3-[2-(Cyclopropylmethyl)-
15 3-methoxy-4-[ (methylamino)carbonyl]phenoxypro-

poxy]- 3,4-dihydro-8-propyl-2H-1-benzopyran- 2-pro-
panoic acid.

20

|
|
O A NP AN 0\)\ NHSO,CHx

O
[3-[3-14-(Aminocarbonyl)-3-methoxy- 2-(2-prope-

nyl)phenoxy]propoxy]-2-propyiphenoxyJacetic acid synthe-
sized 1n the manner described in U.S. Pat. No. 5,124,350 is
reacted in the manner described in Reaction Scheme C to
provide the title compound.

EXAMPLE 17

Methyl sulfonamide of [3-[3-[3-Methoxy- 2-(2-propenyl)-

4-(1-pyrrolidinylcarbonyl) phenoxy]propoxy]l-2-propy-
Iphenoxy]acetic acid

35

40

E]:HB . CHj
T 0
|
C O O \/\/ O O \/l\ NHSO,CH;
N

O

|3-13-[3-Methoxy-2-(2-propenyl)- 4-(1-pyrrolidinylcar-
bonyl)phenoxy |propoxy |- 2-propylphenoxy]acetic acid syn-
thesized in the manner described in U.S. Pat. No. 5,124,350
is reacted in the manner described in Reaction Scheme C to
provide the title compound.

60
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0
He”

O EY A

7-13-[2-(Cyclopropylmethyl)-3-methoxy- 4-[(methylami-
no)carbonyl]phenoxy lpropoxy]-3,4-dihydro- 8-propyl-2H-
1-benzopyran-2-propanoic acid synthesized in the manner
described 1in U.S. Pat. No. 5,124,350 1s reacted in the manner
described in Reaction Scheme C to provide the title com-
pound.

EXAMPLE 19

Methyl sulfonimide of [3-[3-[ 2-(Cyclopropylmethyl)-3-
methoxy-4-[(methylamino)carbonyl jphenoxy Jpropoxy]-
2-propylphenoxy]acetic acid

CH;

[3-[3-[2-(Cyclopropylmethyl)-3-methoxy-  4-[(methy-
lamino)carbonyllphenoxy|propoxy]- 2-propylphenoxyjace-
tic acid synthesized in the manner described in U.S. Pat. No.
5,124,350 is reacted in the manner described in Reaction
Scheme C to provide the title compound.

EXAMPLE 20

Methyl sulfonamide of 7-[3-[4-(Aminocarbonyl)-2-(cyclo-
propylmethyl)-3-methoxy phenoxy]propoxy]-3, 4-dihy-
dro-8-propyl-2H-1-benzopyran-2-carboxylic acid

H3CO

N \

7-{3-[4-(Aminocarbonyl)-2-(cyclopropylmethyl)-
3-methoxyphenoxy]propoxy]-3,4-dihydro-8-propyl-2H-
1-benzopyran-2-carboxylic acid synthesized in the manner
described in U.S. Pat. No. 5,124,350 is reacted in the manner
described in Reaction Scheme C to provide the title com-
pound.

15

20

24

NHS0O,CHz

EXAMPLE 21

Methyl sulfonamide of [3-[3-[4-(Aminocarbonyl)- 2-(cyclo-
propylmethyl)-3-methoxyphenoxypropoxy]-  2-propy-
Iphenoxy]acetic acid

O
| 0\/”\
- NHSO,(CHj;

CONHSO,CH;
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A
CH; _I O
' |
O A \I/ O A \If 0\)\ NHSO,CHs
HoN \/ \/
T
[3-[3-[4-(Aminocarbonyl)-2-(cyclopropylmethyl)- EXAMPLE 24

3-methoxyphenoxy |propoxyj-2-propylphenoxylacetic acid

synthesized in the manner described in U.S. Pat. No. 5,124,

350 1s reacted 1n the manner described in Reaction Scheme
C to provide the title compound.

EXAMPLE 22

Methyl sulfonamide of 7-{3-]4-(Aminocarbonyl)-2-(cyclo-
propylmethyl)-3-methoxyphenoxy|propoxy]-3, 4-dihy-
dro-8-propyl-2H-1-benzopyran-2-propanoic acid

A

7-[3-[4-(Aminocarbonyl)-2-(cyclopropylmethyl)-
3-methoxyphenoxy |propoxy|-3,4-dihydro-8-propyl- 2H-1-
benzopyran-2-propanoic acid synthesized in the manner
described in U.S. Pat. No. 5,124,350 1is reacted in the manner
described in Reaction Scheme C to provide the title com-
pound.

EXAMPLE 23

Methyl sulfonamide of 7-[3-[4-(Aminocarbonyl)-3-meth-
oxy-2-(2-propenyl)phenoxy]propoxy]-3,  4-dihydro-8-
propyl-2H-1-benzopyran-2-propanoic acid

CH,

15

20

35

40

Methyl sultonamide or 7-{3-{4-(Aminocarbonyl)-3-meth-

0Xy-2-propylphenoxy|propoxy]-3,
2H-1-benzopyran-2-propanoic acid

CONHSO,CH;

| CH3
O O O
~==" ~ O N~ - CONESOLCHs

HEN\[( A A e

7-13-14-(Aminocarbonyl)-3-methoxy-2-( 2-propenyl)phe-
noxy |propoxy|-3,4-dihydro-8-propyl-2H-1-benzopyran-2-
propanoic acid synthesized in the manner described in U.S.
Pat. No. 5,124,350 i1s reacted in the manner described in
Reaction Scheme C to provide the title compound.

4-dihydro-8-propyl-
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X N

HoN

7-[3-[4-(Aminocarbonyl)-3-methoxy- 2-propylphenoxy]
propoxy]-3,4-dihydro-8-propyl- 2H-1-benzopyran-2-pro-
panoic acid synthesized in the manner described in U.S. Pat.
No. 3,124,350 is reacted in the manner described in Reaction
Scheme C to provide the title compound.

What 1s claimed is:

1. A compound of the formula:

wherein

R represents alkyl having 1 to 6 carbon atoms, alkenyl
having 2 to 6 carbon atoms, alkynyl havmg 2106
carbon atoms, or —(CH,)_ —R> wherein R’ repre-
sents cycloalkyl of 3 to 5 carbons atoms and m is 1
or 2;

R' represents alkyl having 1 to 4 carbon atoms;

R? represents alkyl from 1 to 5 carbon atoms, phenyl or
pheny! substituted with halogen or alkyl from 1to 5
carbon atoms;

R® represents alkyl having 1 to 6 carbon atoms;

n 1s an integer from 1 to 5;

p 1s an integer from O to 6;

X 1s 2; and

R* and R’ are independently hydro gen or alkyl having
1 to 4 carbon atoms, or R* and R” together with N
form a cycloalkylamine having 4 to 5 carbon atoms;
or a stereoisomer or pharmaceutically acceptable salt
thereof.

2. A compound according to claim 1 of the formula

. R
cho\/Klfo\/\/o\//[ ‘

R4\
R5” N\H/\/

wherein
R represents propyl, 2-propenyl, or cyclopropylmethyl;
p is an integer from O to 2;

15
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w — i
|
O N fo\/\/o\ P P O - CONHSO,CHs

X 18 2; and

R* and R are independently hydrogen or alkyl having
1 to 4 carbon atoms, or R* and R” together with N
form a pyrrolidine ring; or a stereoisomer or phar-

aceutically acceptable salt thereof.

3. A compound according to claim 1 of the formula

T (CHy),CONHSO;R?

\/\/(CHZ)I
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R -
RIO /\ O CH 0 O
~F" \"" V( 2)”\/ \/ \l--"" ~N— (CHy),— CONHSO;R?
R4
~
RS/" N \/ \/\/
0
wherein

R represents alkyl having 1 to 4 carbon atoms, alkenyl
having 3 to 4 carbon atoms, or cyclopropylalkyl
wherein the alkyl moiety has 1 to 2 carbon atoms;

R' represents methyl or ethyl;

R? represents alkyl from 1 to 5 carbon atoms, phenyl or

phenyl substituted with halogen or alkyl from 1 10 3
carbon atoms;

n is an integer from 1 to 3;

p is an integer from 0 to 4; and

R* and R” are independently hydrogen or alkyl having
1 to 4 carbon atoms, or R* and R together with N
form a cycloalkyl amine having 4 to 5 carbon atoms;

or a stereoisomer or pharmaceutically acceptable salt
thereolf.

4. A compound according to claim 2 of the formula

_

HyCO \/\MO\/\/O\/\‘#’ O ~

R |

15

20

25

— (CHjy)p—CONH 80,

RS /‘N \/ \/\/

‘wherein
R represents propyl, 2-propenyl, or cyclopropyl-
methyl; p is an integer from O to 2; and R* and R” are
independently hydrogen or alkyl having 1 to 4 car-
bon atoms, or R* and R> together with N form a
pyrrolidine ring; or a stereoisomer or pharmaceuti-
cally acceptable salt thereof.

* % X ¥ %
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